20ft Hybrid Solar-Diesel BESS for Remote Islands: Real-World Case
Study & LCOE Insights
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The Island Power Puzzle: A 20ft Container That Changed the Game

Let's be honest. When you're managing power for a remote island or an off-grid industrial site, the sound of diesel
generators is more than just background noise. It's the sound of burning money and a constant reminder of logistical
headaches. I've been on those sites smelling the fumes, watching the fuel barges arrive, and listening to community
frustration about unstable power and high costs. For years, the dream of integrating solar to cut costs ran into a hard
wall: how do you store that energy reliably and safely to truly displace diesel, not just add complexity?

That's where the story of the 20-foot high-cube container as a hybrid solar-diesel system begins. It's not just a product;
it's a paradigm shift for microgrids. Today, | want to walk you through a real-world case study from my own
experience, and break down why this approach is resonating so strongly with project developers in the US and Europe.
We'll talk real numbers, real challenges like thermal management, and how meeting standards like UL 9540 isn't just a
checkbox it's the foundation of bankable projects.
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The Real Cost of "Business as Usual"

The problem is deceptively simple: remote communities and industries are stuck between a rock and a hard place. The
rock is near-total reliance on imported diesel fuel. The hard place is the skyrocketing cost and volatility of that fuel.
According to the International Energy Agency (IEA), diesel generation in isolated systems can lead to levelized costs of
electricity (LCOE) exceeding $0.30-$0.50 per kWh, and that's before factoring in environmental compliance or supply
chain risks.

On site, I've seen the numbers on the ledger: fuel procurement, generator maintenance, spare parts inventory, and the
environmental mitigation costs that are becoming unavoidable. The financial pain is acute, but the operational fragility
is worse. A delayed fuel shipment or a failed generator doesn't just mean higher costs it can mean a complete blackout.

Why Adding Solar Alone Isn't the Silver Bullet

So, the obvious thought is: "Let's add solar!" And many have tried. But here's the agitation slapping solar PV onto a
diesel-heavy microgrid without the right storage and controls can create more problems than it solves. You get solar
curtailment during peak production (wasting capital), and you still need the diesel gensets running at low, inefficient
loads to provide stability, leading to increased maintenance.

The core challenge is intermittency. The sun doesn't shine at night, and clouds roll in. Without a robust buffer, solar
penetration is limited to maybe 15-20% of annual generation before you risk grid instability. You've added capex
without achieving the opex savings or energy security you promised stakeholders. It's a half-step that frustrates everyone
involved.

The 20ft Hybrid Container: More Than Just Batteries
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This is where the integrated, containerized hybrid system enters as a true solution. It's a pre-engineered, plug-and-play
power plant in a 20ft high-cube ISO container. But it's what's inside and how it's designed that matters.

The solution isn't just lithium-ion batteries. It's the seamless marriage of:

¢ High-density Battery Racks: Optimized for the daily charge/discharge cycles of solar shifting.

¢ Advanced Power Conversion System (PCS): The brain that manages flow between solar, battery, diesel gensets,
and the load, ensuring stability.

Predictive Energy Management System (EMS): Uses weather and load forecasts to optimize dispatch,
maximizing solar use and minimizing generator runtime.

Industrial-grade Thermal Management: A critical, often overlooked system. Proper liquid cooling or forced-air
ventilation isn't a luxury; it's what ensures battery lifespan and safety, especially in harsh island climates.

For us at Highjoule, designing for standards like UL 9540 (Energy Storage Systems) and IEC 62443 (security) from day
one isn't optional. It's what allows for swift permitting with local authorities in California or approval by engineers in
Germany they speak the same compliance language.

Case in Point: A Mediterranean Island’s Transformation

Let me give you a concrete example from a project | oversaw. A small Mediterranean island community of about 500
residents and a seasonal tourism influx was running on three aging diesel generators. Their goals were clear: reduce fuel
costs by at least 60%, increase reliability, and create a path to a 100% renewable future.

The Challenge: Limited space, salty corrosive air, and a local grid crew unfamiliar with BESS technology. They needed
a system that was robust, almost self-maintaining, and foolproof to operate.

The Highjoule Solution: We deployed a single 20ft hybrid container system, integrating a 500kW/1MWh battery with
the existing 800kW solar farm and 1.2MW diesel gensets. The container was specified with C5M corrosion protection
for the marine environment and a closed-loop liquid cooling system to handle peak summer heat.

The Outcome: Within the first year:

¢ Diesel Fuel Reduction: 78% (exceeding the target).

* Generator Runtime: Cut from 24/7 to less than 4 hours per day on average, primarily for peak shaving in the
evening.

* LCOE Reduction: The project's levelized cost of electricity dropped by over 40%.

The integrated EMS now runs the system autonomously. The local crew monitors performance via a simple dashboard,
and our remote support team handles advanced diagnostics. The community has a stable, cleaner grid and the
confidence to plan for additional renewables.
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Under the Hood: C-Rate, Thermal Management & LCOE Explained

Let's demystify some tech terms that are crucial for your decision-making.

C-Rate (Simplified): Think of it as the "speed" of the battery. A 1C rate means the battery can be fully charged or
discharged in one hour. For solar shifting, you typically don't need ultra-high C-rates (like for grid frequency regulation).
A moderate C-rate (around 0.5C) is often ideal it's more cost-effective, generates less heat, and is perfect for the slower,
daily cycle of storing sun and releasing it over 4-6 hours. Choosing the right C-rate is a direct lever on your system's
capital cost and longevity.

Thermal Management: This is the unsung hero. Batteries degrade faster when they're too hot or too cold. In a sealed
container under the Mediterranean sun, ambient temperature can be 35C (95F). Without proper cooling, the battery
core temperature could soar past 50C (122F), slashing its lifespan by half. Our systems use precise thermal management
to keep cells within a tight 20-25C (68-77F) band. This isn't just about safety; it's a financial calculation to protect your
asset's value over 15+ years.

LCOE - The Ultimate Metric: Levelized Cost of Electricity is your true north. It captures all costs: capital (CAPEX),
fuel, operation, maintenance, over the system’s life. A hybrid system's magic is in crushing the fuel and variable O&M

parts of that equation. By letting the (free) sun and (low-opex) battery do most of the work, you dramatically lower the
LCOE, making the project not just environmentally sound, but economically superior to diesel-only operation.

Your Next Step: Asking the Right Questions

The journey from a diesel-dependent microgrid to a resilient, renewable-powered one is complex, but the technology is
now proven and standardized. The 20ft containerized hybrid system represents a mature, bankable step on that path.

When you evaluate solutions, look beyond the kWh rating on the battery. Ask your provider:




¢ "Can you show me the UL or IEC certification documents for the core systems?"

¢ "What is the projected LCOE of your proposed system versus my current baseline, including all lifecycle costs?"
* "What does your remote monitoring and local support structure look like?"

Honestly, the future of remote power isn't about a single technology winning. It's about intelligent integration. And
sometimes, the most powerful solutions arrive in a standard 20-foot box.

What's the biggest operational headache you're facing with your current power setup?
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